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ABSTRACT 

Plants from a single population on the Keweenaw Peninsula in Houghton County, N4ichigan, have 
been reported as hybrids between Doellinii^Lrici (Aster) umbcllata and Oelemcna (Aster) nemoralis. 
but the lew leatures of putative intermediacy between these two species are equivocal. In contrast, 
morphological leatures of their roots, leaves, capitulescence, 1 lorets, and cypselae are consistent with 
those of Oclemena— in the interpretation here, morphological evidence lor the genomic contribu- 
tion ol Doelli n^eria is very limited, and the Keweenaw plants more likely arose from within Ocleniena. 
They are suggested to represent either an atypical lorm ol O. xhlakei (a recurring and persistent 
hybrid between O. nernoralis and O. (Aster) tteumint/tu) or a relict population dillerentiated earlier 
in the evolutionary history ol the genus and appropriately recognized as a separate species. Cnirrcnt 
evidence is insufficient to convincingly suppc'>rt a single hypothesis of origin. 



RHSUMPN 

Plantas de una sola poblacion en la Peninsula de Keweenaw en el Conclado de Houghton, Michigan, 
se han citado co hibridos entre Doellingerui (Aster) umhellata y Oclemena (Aster) nernoralis. pero las 
pocascaracteristicas presumiblemente intermediasent reestasdosespeciesson equivocas. Fn coniraste, 
las caracteristicas morlologicas de sus raices, hojas, capitulescencia, Hosculos y cipselas coinciden 
con los de Oclemena— en la interpretaciori que hacemos aqui, las evidencias morlologicas de una 
contribucion de Doellingeria es muy limitada. y las plantas de Keweenaw probablemente surgieron 
de Oclemena. Se sugiere que representan ya sea una forma atipica de O. x l)lahei (un hibrido recurrente 
y persistente entre O. nernoralis y O. (Aster) acuminata) o una poblacion relicta diterenciada 
tempranamente en la historia e\’olutiva del genero y reconocida apropiadamente como una especie 
independienie. Las evidencias actuales son insulicientes para apoyar una hipotesis unica de su origen. 

The recent report (Gerdes 1998) of a population of hybrids between Doelli n^^cri a 
(Aster) umbellata (P. Mill.) Nees and Oclemena (Aster) nernoralis (Ait.) Greene 
from the Keweenaw Peninsula ol Lake Superior in northwestern Michigan is 
remarkable. Such an intergeneric hybrid would provide corroborative evidence 
that these two genera (Doel I ingeri a Nees and Ode men a Greene) segregated from 
Aster are closely related. Naturally occurring intergeneric hybrids in the 
Astereae have previously been reported only between closely related genera 
in some cases these hybrids may be better interpreted as between congeneric 
species (Nesom 1994b). 

A hypothesis of close relationship between Doellingeria and Oclemena 
(Nesom 1994a) is based on morphological similarities. In contrast, molecular 
evidence (Semple et al. 1996; Xiang &r Semple 1996) suggests that Oclemena may 
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jreenc, A hy|90thesisol close relationship between 
also is suggested in the disparity ol interpretation 
Aster reticulcitus Ell., a southeastern USA endemic 
placed by Semple ct al. (1991, 1996) in Doellin^eria but by Nesom (1993, 1994a, 
2000) in Oeleniena. Hybridization between species ol DocUingcria and 
Oelcmcna has not been previously reported, although D. umhclUild and O. 
nemoi'iilis are sympatric over most ol the range ol the latter and both species 
occur in 

Gercles noted that the putatively hybrid population was distinctive in the 
lield and appeared to be intermediate between nearby populations ol 
Doellingcria unthclicitci and Oelcmcna nenioralis. While the putative hybrids 

morpholog}' ol either species, the onh' indication 
ol intermediacy in the published observations is in the statement (p. 18) that 
the “overall height and leaf size and shape are intermediate between the as- 
sumed parents.” In the illustration and description, and in the voucher speci- 
mens, other possible indications ol intermediacy between D. iimhellala and 0, 
nemoralis are equivocal. 



clearlv do not 




Plants studied 




ants m 




The population described by Gerdes 
a tamarack swamp situated between populations ol Doellingeria umhellata 
(“common 60 m north ol the hybrid site in a mixed wetland complex 
221J) and Oelcmcna nemoralis lea. “60 m southeast ol the hybrid site in a 
swale”— Gcrdc.s 2209). Tw'o plants ol the putative hybrids and one plant each ol 
D. umhellata and 0. nenioralis from the I loughton County site were available 
lor study (MICH), as well as many other specimens I rom taxa ol Oclemena and 
Doellingeria (BR1T,GH, NCU). The two plantsol 22/Oare virtually identical in 
micromorphological detail, perhaps representing a single clone, and Gerdes did 
not note the occurrence ol signit leant variation among the putative hybrids. 
The plant ol O. nemoralis is morphologically typical ol the species— this col- 
lection represents the westernmost known population ol the species Isee Voss 
1996; Gerdes 1998). The collectic^n ol D. umhellata may be arbitrarily identil ied 
as var. umhellata: hairier plantsol thespecieslE), umhellata var. 

Britt.) also occur on the Keweenaw Peninsula las mapped by Semple et al. 1991), 

Houghton County specimens examined: 

1) Doellingeria umhellata IP. Mill.) Nees— MICHIGAN. I loughton Co.: Grand 
Traverse Bay ridge and swale complex, ca. 7 mi ESE ol bake Linden, travel E ol 
Rice Lake ca. 0.6 mi and walk N ol gravel road into swale, edge ol sandy road 
and S/4uig;inm/cricaceous swale; Aster nemoralis also in swale; rays creamy 

white; 18 Sep 1997, L.B. Gercles 2211 IMICI 1). 



> 




NESOM, AN ANOMALOUS POPULATION OF ASTER IN MICHIGAN 



627 



2) Ocletnefta neinoralis (Ait.) Greene— MICHIGAN. Houghton Co.: Grand Traverse 
Bay ridge and swale complex, ca. 7 mi ESE ol Lake Linden, and E of Rice Lake. 
Swale, primarily a Sphagnum/ericaceous bog (poor fen); plants scattered and 
numerous with Carex michauxia na, Caivx ol igospcrma. And romedaglaiicophylla, 
etc.; rays dark pink; 18 Sep 1997, L.B. Genies 2209 (MICH). 

3) The putative hybrid — MICEIIGAN. Houghton Co.: Grand Traverse Bay ridge 
and swale complex, ca. 7 mi ESE ol Lake Linden and E of Rice Lake. Tamarack 



/ 






and Carex oUgosperma, Aster nemonilis and Aster urn kd/ntus nearby; rays light 
pink; 18 Sep 1997, LB. Gerdes 22.10 (MlCH-2 sheets). 



Evidence for the Doellingeria genome 

Consideration of the illustration and published description of Gerdes 2210 and 
examination of the voucher specimens indicate that features of putative inter- 
mediacy between Oclemena neinoralis and Doellingeria uinhcllata are rela- 
tively few. 



Height. 



Plants of 2210 are 6-7 dm talk generally between the range of 



height for O. nemoralis(2-7 dm)and D. i(mkc/lat(;/(3-20dm)but alsoat the top 
of the range for 0. neinoralis as well as 0. acuminata. 

Leaves.— Leaves of 2210are narrowly elliptic, 4. 5-5. 5cm long and 7-10 mm 
wide, with entire, barely revolute margins. Leaves of D. um bellata are elliptic to 
narrowly elliptic, mostly 6-12 cm long, 10-25 mm wide, and flat-margined; 
those of O. neinoralis are very narrowly oblong to linear-lanceolate, mostly 2-5 
cm long, 2-12 mm wide, with entire, strongly revolute margins. Leaves of 2210 
arc intermediate in size between D. uinhcllata and 0. neinoralis but they are 



more similar in shape to those ol D. k m/’d/atu. The abaxial surfaces of 22IOarc 
minutely sessile-glandular and could be regarded as intermediate between the 
glandular (larger glands) surfaces of 0. neinoralis and eglandular surfaces o 
D. um kd/utu; the glandularityol 22/0, however, also appears to be indistinguish- 
able from that of plants hybrid between O. neinoralis and 0. acuminata (see 
below). 

Ray florets.— Rays of 2210 are pink, intermediate between the purple ol O. 
ne/nortdisand white of D. uinhcllata: pink raysalsoare characteristic ol hx brid; 



.s 



between 0. nemoralis (purple-rayed) and O. acuminata (white-rayed). The 
length of the rays intermediate between O. nemoralis and D. uinhcllata but 
within the range of variation lor O. nemoralis. 

Cypselar vestiture.—Cypselae ol 22.10 are densely strigose-hispid, more sim i- 
lar to the sparsely to densely strigosc cypselae of D. uinhcllata than the typi- 
cally glabrous ones of 0. nemora/i.s (thus this aspect ol vestiture is technically 
not intermediate). Otherwise, the densely sessile-glandular cypselar surfaces 
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ot 2210 arc similar to those ol O. nemo ret /is but not to the eglandular surfaces of 

D. umhclIaUi. 

Morphological evidence that Doellingcria umhellcita is represented in the 
genome ol the plants of Genies 2210 is limited, represented by the features of 
equivocal interpretation noted above. In contrast, various features of the roots, 
leaves, capitulescence, llorets, and Iruits reler Genies 2210 to Oelememi. The 
comparisons in Table 1 summarize morphological distinctions between 
Oelememi nenwnilisiind Doellingeria umhellcita 
contrasts that distinguish the two genera (see Nesom 1994a). In each contrast, 
the morphology of 2210 is similar to that of Oelememi. 




11 the assessment here of Genies 2210 is correct in 




'rni 



Irom its close ancestry, two alternative hypotheses would place the evolution- 
ary origin ol this anomalous population Irom within Oelememi. First, it may 
represent a hybrid between O. nemoralis and O. aeu m i mita (Ait.) Greene, or sec- 
ond, it may represent a lineage of Oelememi differentiated early in the evolu- 
tionary history ol the genus and now persisting only as a relict at the Hough- 
ton Countv site. 



Identirication as Oclemena xblakei 



1 he plants ol Genies 2210 are nearly identical in overall aspect to some indi- 
vidualsol Oelememi xhlahei (Porter) Nesom, a lertile, recurrent, and persistent 
hybrid between O. ncmmu/i.s'and O.ucuminutct— compare Fig. 1 of Gerdes(1998) 
to Figs. 3 and 1 1 ol Pike (1970). Populations of O. xhlahei are scattered through 
the area ol sympatry ol the parents where ecological conditions allow their 
close contact (Brouillet <Si Simon 1981). “Extensive colonies ol lO.| xhlahei are 
olten loLind at the edges ot bogs, the shores ol ponds, and swampy borders of 
woods, etc., the kinds ol areas that are intermediate in wetness between the bo- 
real lorest habitat ol lO.l ucnmimtfu and the open bogs ol |0.1 nemorci/i.s” (Pike 
1970, p. 401). 

II the plants ol Gcrdcs 2210 are scored on the morphological hybrid index 
developed by Pike (1970; also see Hill <Si Rogers 1973; Brouillet & Simon 1981 ), 
the value is 9 (Table 2), which is within the range characteristic of 0. xhlahei, 
intermediate between O. nemoru/i.s' and O. aeumimila. Oelememi xhlahei is 
known to produce lertile seeds (Flill (Sr Rogers 1973), but it was not possible to 



mal 
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:s2210. Pollen grains on the 




stigmatic surlaces were regular in size, 
collection and an estimate ol pollen lertility could not certainly exclude pollen 
Irom c)ther species. None ol the cypselac ol Genies 2210 were completely ma- 

ae examined from each plant had produced 



t Li re 




an elongated but otherwise undeveloped embryo. Oelememi xhlahei and its 
parental species are known to have a chromosome number of 2n = 18 (Flill (Sr 
Rogers 1970). Scoring ol 2210 on this hybrid index docs not indicate that it 
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Tabi h 1 . Morphological contrasts between Oclemena nemorolis and Doellingerio umbellota and the 
plants of Gerdes 2210. 





Oclemena nemoralis 


Gerdes 2210 


Doellingeria umbellate 


Rool System 


slender, elongate 
rhizonnes, without 
a cluster of thick, 
fibrous roots 


slender, elongate 
rhizomes, without 
a cluster of thick, fibrous 
roots 


dense cluster of thick fibrous 
roots at the sub-caudex or 
crown, also with eleongate- 
rhizomes 


Leaves 

Peduncles 
Roy Gorollos 


glandular abaxially 

long,flexuous 
pink to purple, 11-18 
mm long, strongly 
coiling 


glandular abaxia y 

long,flexuous 
pink to purple, 10-12 
mm long, strongly 
coiling 


eglandu ar 
short, stiff 

white, 5-9 mm long, not 
coiling 


Disc Corollas 


narrowly tubular- 
funnelform, slightly 
widened above the tube; 
lobes cut ca. 1/3 of Wmb, 
erect to spreading 


narrowly tubular- 
funnelform, slightly 
widened above the tube; 
lobes cut ca. 1/3 of limb, 
erect to spreading 


broadly funnelform, abruptly 
widening above the tube; 
lobes cut nearly to base 
of limb, reflexing-coiling 


Cypselae 


sessile-glandular, other- 
wise glabrous, fus’form 
to narrowly columnar, ca. 
W2-2/3 the phyllary 
length at maturity 


sessile-glandular, strigose 
-hispid, fusiform to 
narrowly columnar, ca. 
1/2-2/3 the phyllary 
length at maturity 


eglandular, strigose, obovoid, 
nearly equal the phyllary 
length at maturity 


Pappus 


inner and outer series of 
-H- even length 


inner and oiiter series of 
even length 


outer series of short (<1 mm) 
setae 



Table 2. Morphological hybrid index for Gerdes 2210. 



Character 


State 


Value 


No. of leaves 


35-100 


0 


Internode length (mm) 


9-1 1 


1 


Ratio leaf length/width 


5-4 


2 


Leaf margin — revoluteness 


-f--flat 


2 


Leaf margin — scabrosity 


interrndt 


1 


Leaf margin — toothing 


entire 


0 


No. of bracts per peduncle 


2-4 


1 


No. of heads per capitulescence 


2+ 


1 


Ray color 


pink 


0 


Zebra hairs on stem 


occur 


■< 



Hybrid index value = 9 
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actually isa hybrid between 0. ncnionilisimd 0. cicuiniihitci but doesshow that 
its features can be interpreted as intermediate in the same way as those ol known 
hybrids can be. 

Two conditions complicate the identif ication ol Ccrdcs 2210 as Oclemoui 
X hluhci: ( 1 ) O. x hUikci previously has been lound only within the area of sym- 
patry of the parents, and one of the parental species, O. acumincUa, does not 



occur in the Keweenaw region; and (2) plants ol Cenlcs 2210 have entire leaves 
and hispid cypselae, leatures not generally characteristic ol (). xhlcihci. 

(1) Ocicmcihi xhlahci has been known to occur onlv much lurthereast— 



thcclosest known localitN’ tothe Keweenaw site is in southeastern Ontario,about 

y 

850 kilometers eastward (maps in Brouillet & Simon 1081, Semple et al. 1066). 
The closest known local it\' for O. aciinjinata is the same region ol Ontario. 
Ocicmcnu nci}U)ralis grows immediatel)’ adjacent to the 2210 population, but 
it is unlikel)’ that O. ucumi/iutc/ has occurred naturally in Michigan since post- 
glaciation revegetation (Brouillet & Simon 1081 ). Long-distance dispersal would 
the most likely explanation for the tar-disjunct occurrence ol 0. x hid he i on the 
Keweenaw Peninsula— at least it is a simpler hypothesis than a postulate ol the 
former occurrence and extirpation ol O. acuniimila lar west ol its present geo- 
graphic range. “Long-distance dispersal and chance establishment in suitable 
bogs ... are probably responsible lor |the] establishment lol 0. nemoidlisj in the 
eastern Lake Superior area ... and the species could still be expanding its range 
westward ...” (Brouillet &r Simon 1681, pp. 539-540). The discovery ol O. x hla hei 
at the westernmost locality of O. iiemoi dlis might also suggest that the lormer 
is similarly expanding its range. 

atry, O. xhlahci olten occurs with only one 
ol the parentsor even with neither ol the parents in close proximity (Pike 1970), 
apparently persisting through its rhizomatous habit and ranging more widely 



In the re 




through fertile cypselae. When lound with only one ol its putative parents, (). 
xhlahci is more olten associated with 0. nc/)iurt//i.s (Pike 1970; Brouillet & Si- 
mon 1981), perhaps because of their greater similarity in habitat. 

(2) The parentage of O. acuminata in the hybrid O. xhlahci is usually re- 
flected by at least some degree of foliar toothing. Lntire leaves occur rarely in O. 
xhlahci, but Lf individuals may sometimes be closer in morpholog)' to the en- 
tire-lea\’ed 0. ncmoralis than to the toothed-leax'ed O. acuminata (Pike 1970; 
Hill Kr Rogers 1973). Lvidence for introgression between O. x hlahci and its par- 
ents was observed in nature by Pike (1970) and experimentally duplicated by 
Hill and Rogers! 1973), but the o\'erall morphology ol Ccnlc:< 2210 is more simi- 
lar to an FI, except for the entire leaves. Leaves ol 2210 are elliptic— those ol (). 
• hlahci \'ary in shape 1 rom oblanceolate (broadest above the middle) toelliptic. 

The ex'pselae of Gcnlcs 2210 bear a mixture ol sessile glands and numer- 
ous, slender, spreading-ascending, sharp-pointed hairs and arc closely similar 
in vest it Lire to those ofOclcmcna reticulata (Lll.) Nesom, a species ol the coastal 
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plain of Alabama, Florida, Georgia, and South Carolina, lar-retnoved in geography 
and habitat from the other species of the genus. This cypselar vestiture is unlike 
that of 0. xblakei from elsewhere in its range or that of its parental species, 
which isglandular but usually otherwise glabrous; cypselaeol 0. acuminata rarely 
may be sparsely strigose (e.g., Pendleton Co., W. Va., Musselman 3894— NCU), and 
Semple et al. (1996) describe the cypselae of O. nemoralis as “sparsely strigose.” 
The differences in non-glandular cypselar vestiture and the leal margins are 
morphological differences separating Gcrdes22J0 from 0. x hlakei, but the close 
correspondence in other morphological leatures suggests that an identification 
as 0. xblakei is a reasonable hypothesis for the Keweenaw Peninsula plants. 



Identification as a separate species 

In view of tentative evidence against a hypothesis of hybridity between 
Oclemena nemoralis and 0. acuminata (considering the anomalous achcne 
vestiture, unusual leaf morphology, and the unlikelihood ol the establishment 
of 2210 through long-distance dispersal) lor the origin ol 2210, a hypothesis 
that this population represents an independent evolutionary branch ol 
Ocletnena becomes plausible. It this were the true origin, recognition ol 2210 at 
specific rank would be appropriate. Current evidence, however, does not con- 
vincingly support or eliminate either ol the proposed hypotheses alternative 
to the originally proposed intergeneric hybridization. All three competing hy- 
potheses will be further investigated after an upcoming Held season, when it 
will be possible to make observations on pollen and fruit lertility and collect 
fresh material for molecular analvsis. 
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